Neurochemical and immunocytochemical studies on the distribution of N-acetyl-aspartylglutamate and N-acetyl-aspartate in rat spinal cord and some peripheral nervous tissues.
HPLC analysis of rat spinal cord revealed a uniform distribution of N-acetyl-aspartate (NAA) across both longitudinal and dorsoventral axes. In contrast, ventral cord N-acetyl-aspartylglutamate (NAAG) levels were significantly higher than those measured in dorsal halves of cervical, thoracic, and lumbar segments. Immunocytochemical studies using an affinity-purified antiserum raised against NAAG-bovine serum albumin revealed an intense staining of motoneurons within rat spinal cord. Along with the considerable NAAG content in ventral roots, these results suggest that NAAG may be concentrated in motoneurons and play a role in motor pathways. NAAG was also present in other peripheral neural tissues, including dorsal roots, dorsal root ganglia, superior cervical ganglia, and sciatic nerve. It is interesting that NAA levels in peripheral nervous tissues were lower than those in CNS structures and that NAA levels in ventral roots and sciatic nerve were lower than NAAG levels. These findings further document a lack of correlation between NAAG and NAA levels in both central and peripheral nervous tissues. Taken together, these data demonstrate the presence of NAAG in nonglutamatergic neuronal systems and suggest a more complex role of NAAG in neuronal physiology than previously postulated.